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Bone Tumors 

Staging 
ÅA systematic approach to obtain 

diagnosis and treatment 

ÅAlways radiographs 

 



Staging 

ÅParamount 

ÅEspecially in patients with 
a known history of cancer 
and solitary osteolytic 
lesions 



 ̄ History, age, trauma (>60%) 

 ̄ Family history (multiple 

hereditary exostosis) 

 ̄ Physical examination 

 ̄ Imaging studies 

2. Biopsy 

3. Treatment 

Staging 



 

ÅYoung 

 

 

 
 

ÅAdults 

 

Age 

Benign   Malignant 

 

Osteomyelitis  Osteosarcoma 

EG   Ewingôs tumors 

   Lymphoma 

   Leukemia 

Benign 

 

Enchondromas 

Pagetôs disease 

Bone infarct 

Bone island 

Hyperpara 

Malignant 

 

Metastases 

Multiple myeloma 

Lymphoma 

Primary sarcomas 

Secondary sarcomas 

Ewingôs sarc 

Chondrosarc  



Clinical 

ÅPain 

ÅMost common symptom 

Initially may be activity related 

Progressive at rest and at night 

ÅOsteoid osteoma 

ÅIncidental radiographic finding 

ÅPathological fracture 

ÅMass  

ÅMostly in soft tissue tumors and 
sarcomas 



Not very helpful 

ÅBlood and urine tests  

ÅRarely lead to a diagnosis  

ÅUseful in selected situatio
ns 

Lymphoma 

Myeloma 

Pagetôs 

Brown tumors 

Laboratory 

ÅCBC, ESR, CRP 

ÅLiver enzymes  

ÅAlkaline phosphatase 

ÅSerum protein 
electrophoresis 

ÅBence Jones 

ÅProstate-specific 
antigen 



Imaging 

Local 

ÅRadiographs 

ÅCT  

ÅIf radiographs are normal 

ÅEvaluation of matrix 

ÅMRI 

ÅBone scan 

ÅIf radiographs are normal 

ÅHighly sensitive, not specific 



Based on medical history, physical examination, 

and plain radiographs, the diagnosis of a bone 
tumor can be established in >80% of cases  

Radiographs 



Radiographs 

ÅInitial detection of a lesion 

or incidental finding 

ÅHow the tumor affects the 

bone is best appreciated 

on initial radiographs 

ÅSigns of benign 

ÅSigns of malignancy 

GCTB  

UBC  



Radiographs 

ÅSigns of benign 

ÅWell-defined margins 

ÅPeripheral sclerosis 

ÅCortex intact 

UBC 6 yo                9 yo 



ωSigns of malignancy 
ω Irregular/unclear margins 

ω Extensive osteolysis 

ω Cortical erosion or breakage 

ω Periosteal reaction 

Infection 

Histiocytosis 

ω Soft tissue extension 

Radiographs 

ñSunburstò pattern 

Codman's triangle 

Sharpeyôs fibers Osteosarcoma 

Leukemia 



GCTB       Chondrosarcoma 

Radiographs 



ÅEpiphysis 
ÅChondroblastoma 

ÅGCTB 

ÅABC 

ÅClear cell chondrosarcoma 
 

ÅMetaphysis 
ÅCartilaginous tumors 

ÅCysts 

ÅHistiocytic fibromas 
 

ÅDiaphysis 
ÅOsteoid osteoma 

ÅFD 

ÅEG 

ÅEwingô sarcoma 

Radiographs ï Bone topography 

 Chondroblastoma     GCTB 

UBC          ABC 

CMF 

FD 

Osteoid 

osteoma 

ABC 



Anterior tibia cortex 

Bubble soap appearance 

Diaphysis  

Osteofibrous dysplasia               Adamantinoma 

Mirra JM, "Bone Tumors", 1989 
ñOFD progression to adamantinomaò 

Czerniak B, Cancer, 1989 

ñAdamantinoma regression to OFDò 



Å Spine 

ÅEG 

ÅHemangiomas, ABC, Osteoblastoma, Chordoma 

Å Flat bones 

ÅEG 

Å Hands 

ÅChondromas 

Å Multifocal 

ÅFD 

ÅEncondromatosis 

ÅOsteocondromatosis 

ÅHemangiomas 

ÅInfections 

Imaging ï Skeletal tomography 


